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f Tiny Spiders
Last year’s blockbuster Spider-Man has
much more entertainment value than it
has scientific validity, but there’s at least
one scientific principle that holds true in the
movie and in real life: if you’re small, you can
climb easier.

Admittedly, this principle may not be the rea-
son behind Hollywood’s decision to have a fairly
short actor, Tobey Maguire, play the role of Spi-
der-Man. However, it is the reason behind the
success of a new theory published by UK spider
researchers in the prestigious journal Evolution.

In an article titled “Climbing to Reach Females:
Romeo Should Be Small,” the scientists explain
why male spiders of certain species are signifi-
cantly smaller than their female counterparts.
According to the researchers’ “gravity hypoth-
esis,” smaller males have a physical advantage
when they have to climb to find a mate. And the
higher the females live, the smaller the males tend
to be.

“It changes the whole picture of why males and
females differ in size,” says Jordi Moya-Laraño, a
postdoctoral scholar in the entomology depart-
ment. Moya-Laraño created the theory in collabo-
ration with UK entomology professor David Wise
and former postdoctoral scholar Juraj Halaj.

The prevailing explanation for size difference
in male and female spiders—that females need to
be a certain size to lay lots of eggs—gives only half
the answer. The gravity hypothesis, explaining
why males are small, is the flip side of the coin.

The researchers’ gravity hypothesis not only
caught the attention of Evolution, but also of The
New York Times. “Publishing in a top journal is
good, because your peers find out about your
work,” Moya-Laraño says. “But talking about sci-
ence to the general public is important too. The
Times article shows how catchy the idea is, and
how understandable it is.”

To test the theory, Moya-Laraño and entomol-
ogy graduate student Cora Allard drove to a
wooded area in Berea, Kentucky, collected sev-
eral male and female spiders of the same species,

and brought them back to the lab. They
placed the spiders, one by one, on top of a

pole, poked them, and watched them glide down-
ward from a line of silk they produced instinc-
tively in response to the stimulus. The spiders
climbed back up the pole naturally.

As the spiders climbed, Moya-Laraño and Allard
timed their speed on a stopwatch, measured their
climbing distance, and weighed them on a lab
scale that is accurate to the one-hundred-thou-
sandth gram. “If you remove the effect of weight—
and you can do that statistically—the correlation
between sex and speed doesn’t hold anymore,”
Moya-Laraño says. “So that means the males are
faster than the females because they are signifi-
cantly smaller.”

Though the gravity hypothesis wasn’t a part of
Spider-Man, Moya-Laraño still points out a correla-
tion between the actor’s size and his ability to
scale buildings. “He’s kind of a small guy—the
actor,” Moya-Laraño says. “To be Spider-Man, you
need to be small.”

—David Wheeler

Untangling Alzheimer’s
Disease
At this moment, an estimated 4.5 million Ameri-
cans have Alzheimer’s disease. And by 2050, the
Alzheimer’s Association estimates between 11
and 16 million people will have the disease unless
a cure or prevention is found.

Scientists studying Alzheimer’s have identified
several proteins that form tangles and knots in the
brain; these abnormalities disrupt brain function-
ing. At UK, a team of scientists led by Guoying
Bing, professor of anatomy and neurobiology,
has gained important new knowledge about these
tangles, findings that were published in a recent
issue of Nature. The research group centered its
work on the role of Pin1, a protein that acts on
other proteins in the brain.

 “This study may have found an important piece
of the puzzle in Alzheimer’s disease in that Pin1
may prevent proteins from becoming tangled—
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Groundwater Mystery Solved
You might think that abandoned animal feedlots
are of little consequence to our environment and
health. If so, you’d be wrong.

Researchers from the Kentucky Geological Sur-
vey and College of Agriculture at the University of
Kentucky have identified such feedlots as a source
of high concentrations of nitrate-nitrogen (nitrate-
N) in rural groundwater supplies in Western Ken-
tucky. Human sewage, livestock manure and
chemical fertilizers are sources of nitrate-N con-
tamination in groundwater.

Excessive levels of nitrate-N in drinking water
can cause sickness in humans and livestock, and
it’s even possible to die from drinking water too
high in nitrate-N. Infants less than 1 year old and
pregnant women are particularly at risk.

Animals in feeding and holding lots create a
compacted soil layer. The compaction, combined
with swelling wet manure, usually prevents down-
ward movement of nitrate-N to the water table.
After the lot is abandoned, however, the manure
and soil dehydrates and cracks over a period of
years. And once surface cracks form, rainfall can
move through the soil and transport nitrate-N to
the water table.

So far, UK researchers have identified three
abandoned lots as high-volume purveyors of ni-

therefore, increasing Pin1 function in the brain
may be an effective way to treat Alzheimer’s,”
Bing says.

The research team found a relationship be-
tween the amount of Pin1 and both the suscepti-
bility of neurons to damage and the amount of
protein tangles. They also found that mice with an
artificial disruption of Pin1 develop a disease that
resembles Alzheimer’s, which means that Pin1
appears to have a role in preventing and protect-
ing the brain from degeneration.

The study also suggests that a loss of Pin1 could
contribute to other neurodegenerative diseases
such as Parkinson’s and Huntington’s.

trate-N, and nitrogen isotope samples indicate
that the nitrate-N was derived from livestock ma-
nure. One of the three abandoned lots is located
in Henderson County. The domestic water supply
at this site contains 45 mg/L nitrate-N—four-and-a-
half times the maximum contaminant level (MCL).
The MCL established by the U.S. Environmental
Protection Agency for nitrate-N is 10 milligrams
per liter (mg/L).

Glynn Beck and James Dinger of the Kentucky
Geological Survey, and John Grove and Eugenia
Pena-Yewtukhiw of the UK College of Agriculture
have devised a remedy. After doing geostatistical
modeling of nitrate and organic matter data from
more than 100 soil cores collected from aban-
doned lots, the researchers removed portions of
the organic-rich soil from the lot and spread these
on a nearby pasture. The excavated area was then
backfilled with native soil and leveled.

The results to date are encouraging: the nitrate-
N concentration in groundwater beneath the cen-
ter of the feedlot continues to drop and is currently
118 mg/L, a considerable decrease from 145 mg/
L prior to remediation one-and-a-half years ago.
Prior to this project, very little research had been
done to assess the impact of abandoned feeding
and holding lots on the environment.

Record in
Research Award Dollars
The University of Kentucky set another record in
research grants and contracts with a fiscal year 2003
total of $222.7 million. The majority of this funding
was from federal agencies—$131.1 million, or 58.9
percent of the total.

“The faculty and staff involved in our research
enterprise should celebrate this outstanding achieve-
ment,” says UK President Lee T. Todd Jr. Todd says
this revenue is vital to the university as UK strives to
become a leading research institution. “This is really
a significant amount of money, given the economy
and given some of the challenges that the university
has faced with funding in the past few years.”

“Faculty all across the campus are continuing—
and expanding—their involvement in research,” says
Wendy Baldwin, executive vice president for research.
“This is an exciting time for UK,” she adds. “We look
forward to seeing the results of our research efforts and
the changes that they make in the lives of the citizens of
the commonwealth and the nation.”
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Trench Warfare
Mike Potter’s new method of termite control is
groundbreaking—in both senses of the word. His
method involves digging up the ground around
the perimeter of a termite-infested building. And
his method is revolutionizing the termite-control
industry.

Potter, former national technical director for
Orkin and now a UK entomologist, works with
homeowners, the pest-control and food-process-
ing industries, and just about anybody else with a
bug problem.

The pest-control industry is still relying on intru-
sive and expensive means to rid buildings of
termites. Even after experts drill into walls and
apply pesticides indoors, some customers are
plagued by re-infestations months or years later.

But all that is beginning to change. A few years
ago, new products were invented that are unde-
tectable to termites and effectively lethal. Potter
wondered if these liquid termiticides could work
when applied primarily on the outside of a ter-
mite-infested building.

“My thoughts were: one, the termites can’t de-
tect it,” he says. “Two, it transfers from termite to
termite. Three, termites on the inside of buildings
are usually connected to termites on the outside.
They will continue to forage back and forth through
the outside-treated soil. It would make sense that
we could apply these products mainly around the
exterior and solve the termite problem.”

Potter calls the new approach to fighting ter-
mites “trench warfare,” referring to the continu-
ous four-inch trench dug around a termite-infested
building. He began testing the concept in 1999.

The initial site was a tobacco barn in Paris,
Kentucky. Potter and his colleagues created moni-
toring stations: plastic containers with the bot-
toms cut out that enclosed pieces of wood in the
ground. Other stations, provisioned with card-
board, were mounted on termite-infested interior
walls. Next, Potter’s crew dug a shallow trench
around the outside of the building and treated the
soil with one of the new termiticides. The results
were dramatic.
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Dead termites packed inside a foraging tunnel in a
crawl space under a house following an exterior
termite treatment

“Within a few months, all of the monitoring
stations, including those on the interior, became
inactive,” Potter says. “When we opened up the
stations, we found huge piles of dead termites as
far as 15 feet inside the building. It was remark-
able, because products in the past never had this
kind of effect.”

Since Potter has started sharing his research
with the termite-control industry, thousands of
houses in Kentucky and throughout the United
States have been treated using the trench-warfare
method—with equally impressive results. “This
affirms that the minimally invasive method works
in the real world and will be a great benefit to
homeowners,” Potter says.

Despite their enormous reputation as structural
pests, much is still unknown about the organiza-
tion and movements of subterranean termite colo-
nies. “These are challenging creatures to
study—you can’t just lift the ground and observe
their workings,” says Potter. Which is where some
“to-dye-for” research comes in.

“One method we termitologists use to trace
termites’ movements is called ‘mark-recapture.’
We add dyed paper to one of our monitoring
stations. As termites eat the paper they ingest the
dye, which colorizes their bodies [see photo on
Contents Page].” By noting in which traps dyed
termites reappear, researchers can track the move-
ments of termites underground.

—David Wheeler
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Selwitz Wins Major National
Award
UK’s Ada Sue Selwitz is the 2003 recipient of the
National Council of University Administrators
(NCURA) Award for Outstanding Achievement in
Research Administration. Selwitz, past president
of the Applied Research Ethics National Associa-
tion, is currently director of UK’s Office of Re-
search Integrity. This office promotes ethical
research conduct and educates  faculty and staff
on regulations involving human subject and ani-

Mare Reproduction Loss
Syndrome: Update
In 2001, 30 percent of the pregnant mares in
Kentucky aborted their foals, resulting in an esti-
mated $300 million blow to the thoroughbred
industry. The mysterious illness, Mare Reproduc-
tive Loss Syndrome (MRLS), was initially linked to
a peak population of Eastern tent caterpillars with
a predilection for cherry leaves, which carry a
precursor to cyanide. Because of UK research
results in 2001 and 2002, many horse farms took
preventative steps, chopping down cherry trees
and muzzling mares to keep them from eating
caterpillars.

The caterpillar-cyanide theory didn’t hold up in
early lab tests, but the caterpillar’s role as the
causative agent in the epidemic is clear. Bruce
Webb (entomology), Karen McDowell (veteri-
nary science), Neil Williams (Livestock Disease
Diagnostic Center), and Merlin Lindeman (ani-
mal sciences) have conducted recent experiments
that seem to indicate small hairs on the caterpillar’s
exoskeleton can partially penetrate the intestine,
potentially resulting in abortion.

While MRLS losses have declined in the past
two years, down to 12 percent in 2002 and much
less than 1 percent in 2003, two teams of 15
scientists at UK are continuing work to reveal the
mechanism by which ingested caterpillars cause
mares to abort. For more, visit www.uky.edu/
Agriculture/VetScience/mrls.

mal research. NCURA’s national honor is given to
only one university administrator each year.

“I feel honored and thrilled to receive this
award,” says Selwitz. “But this is absolutely a
‘shared award’—both in terms of the resources
I’ve been given by UK and the people I work with
here every day. Without this support, there’s no
way I could have made the contributions to re-
search administration I’m being recognized for.”

“Ada Sue is one of the top people in the country
in the area of research integrity and compliance,”
says UK’s Executive Vice President for Research
Wendy Baldwin. “Her in-depth knowledge of fed-
eral policy and how that is translated into practice
at the institutional level is remarkable.”

“I really have a pretty straightforward philoso-
phy about what I do and what I want our office
here to do,” says Selwitz. “Our duty is to promote
research within the current ethical, legal and regu-
latory framework, and to shape the framework.”

NCURA was founded in 1959 to protect the
professional and
academic rights of
faculty and to keep
them apprised of
regulations, policies
and procedures that
affect the conduct
of their research
programs.

Ada Sue Selwitz




